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* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this 
translation. 

l.This document hae been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3Jn the drawings^ any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacturing method of the file plate which has the process which 
preformed the mixture which makes a principal component the fiber raw material for 
reinforcement, inorganic or an organic filler, a friction wear regulator, and a 
thermosetting resin binder, and which is hardened [ which is hardened and 
afterbaking-fabricatea ], This thermosetting reain binder consists of resol type powdered 
phenol resin, the mixture whole - receiving - 15 - 30vol% - the manufacturing method 
of the file plate characterized by preforming what was contained, corned this mixture, 
holding the reactivity of this thermosetting resin binder substantially, ground, and cut 
by rubbing and carried out weighing capacity of the obtained granular raw material 
[Claim 2] The aforementioned granular raw material is the manufacturing method of a 
file plate given in the 1st term of a patent claim which extrusion molding of the 
aforementioned mixture is carried out, and it corns by grinding without heat-treating 
the Plastic solid, and is pulverized, 

[Claim 3] The aforementioned granular raw material is the manufacturing method of a 
file plate given in the 1st term of a patent claim which press forming of the 
aforementioned mixture is carried out, and it corns by grinding without heat-treating 
the Plastic solid, and is pulverized. 



[Translation done J 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

this invention relates to improvement of the manufacture method of file plates, such as 
brake lining of the electrode clutch used as objects for a drive, such as a friction material 
especiaUy a business-machine machine, and an industrial machine, and clutch facing. 
[Description of the Prior Art] 

Conventionally, as the manufacture method of file plates, such as Hning of the electrode 
clutch used as objects for a drive, such as friction material for automobiles and a 
business-machine machine, and an industrial machine, and facing, a series of 
manufacturing processes shown in a view 2 are common. That is, specified quantity 
weighing capacity of the powder raw materials, such as a fiber raw material for 
reinforcement which is a composition raw material of a me plate, inorganic and an 
organic fiUer, a friction wear regulator, and a thermosetting resin binder, is carried out, 
and it mixes by dry type. Specified quantity weighing capacity of this mixture (it is 
hereafter called ****) is carried out, it fabricates by the pressure (200 • 800 kg/cm2) 
suitable between the colds, and a preforming object is acquired. Press forming of this 
preforming object is put in and carried out to the metal mold set to predetermined 
temperature. Afi;er that, finishing poHsh is hardened and (after-cure) carried out. and 
the file plate by which press forming was carried out serves as a product. Like clutch 
facing, preforming process ** shown in a view 2 here is omitted, **** is put into the 
metal mold heated directly, the configuration of a file plate is a doughnut type, moreover, 
although it is also possible to carry out press forming, when width efface is narrow, **** 
cannot be uniformly supplied to metal mold and preforming process ** cannot be 
omitted. 

[Problem(s) to be Solved by the Invention] 

It is necessary to give a fluidity to **** and, generally the following method can be 
considered as the concrete means as a method of supplying **** of the friction material 
containing a fiber raw material to metal mold with uniformly narrow width of face. 
One is the method of performing the so-called wet press on which mixes a friction 
material raw material with wet. and pours the mixed liquor object into metal mold, and 
a pressure is put and which obtains a Plastic solid. If this method is used, although 
uniform fiiction material wiU be obtained, it is necessary to add the process of filtration 
and dryness, a manufacturing process becomes compHcated. and it is not desirable in 



respect of a manufacturing cost. 

Although it is the method of reducing the textile materials for reinforcement ae a little 
as possible, and increasing the fluidity of since the whole **** becomes powdered, 
it becomes easy to soar by the receipts and payments from a mixed container, the 
injection to metal mold, etc. at fine particles, the 2nd method is not desirable in respect 
of a work environment, and since the mechanical strength of a file plate decreases, it is 
not applicable to a place of which a mechanical strength is required. 
The 3rd method is the method of making **** which corns a friction material raw 
material in the shape of granulatio beforehand, and has a fluidity* 

As the concrete granulation method, although the following three kinds are typical, it 
has the fault mentioned later respectively 

(a) sheet creation -> hardening (heat treatment) •> (trituration b) kneading extrusion ■> 
hardening (heat treatment) -> - trituration (c) mixing granulation (a) and (b) in order 
for there to be no bonding strength in the granulation article itself made in order to 
perform hardening processing at about 200-250 degrees C for 5 hours, before 
pulveriaing any method and to make a Plastic solid, as nxentioned above, it is necessary 
to mix with a resin bond agent once again, and a manufacturing process becomes 
complicated 

Moreover, although the method of (c) puts in for example, mixed **** and a liquefied- 
phenol resin into a mixed container (for example, ball mill), rotates an agitator at a low 
speed and is corned, by this method, control of the configuration of a granulation object 
was difficult, the sieve needed to be let pass and classified after the granulation, and 
there was a fault that the yield was bad, 
[Means for Solving the Problem] 

In order to solve these troubles, as a result of performing various examination, when 
this invention persons fabricated the file plate by the manufacturing process as shown 
in a view 1, they were able to make the file plate which was excellent in the mechanical 
strength simpler than which the conventional method. 

Namely, this invention is the manufacturing method of the file plate which has the 
process which preformed the mixture which makes a principal component the fiber raw 
material for reinforcement, inorganic or an organic filler, a friction wear regulator, and 
a thermosetting resin binder, and which is hardened [ which is hardened and 
afterbaking-fabricates ]. This thermosetting resin binder consists of resol type powdered 
phenol resin, the mixture whole receiving - 15 - 30vol% it is the manufacturing 
method of the file plate characterized by preforming what was contained, corned this 
mixture, holding the reactivity of this thermosetting resin binder substantially, ground, 



and cut by rubbing and carried out weighing capacity of the obtained granular raw 
material 

The method of the granulation in this invention is cylindrical or a method of carrying 
out extrusion molding to a tabular, or fabricating using a press, and grinding mold 
goods using a suitable kneading extruder about the above-mentioned mixture (****), 
Moreover, heat press forming is used as hot forming. 

Moreover, the "state [ having held reactivity substantially ]" of saying here can be 
investigated by the acetone extraction of for example, a trituration article. Although the 
trituration article in the state where reactivity was held has many amounts of acetone 
extractions as compared with the trituration article which does not hold reactivity and 
the amount is influenced by the resin bond dose contained in a file plate, as a standard, 
if it is 15 - 25% of extractability. it is in the state holding reactivity, and if it is 10% or 
less, reactivity is not held but it is checked that reactivity is small. The following 
formula defines extractability; 

jis * Btf -y >^u^l7;y- ^' 1 0 oc % ) 

Although the feature of this invention performs kneading extrusion by the same method 
as the former, then, it performs a temperature control bo that the hardening reaction of 
the reein bond agent in may not progress as much as possible, and is that it adds 
and grinds heat treatment to a kneading extrusion* 

Therefore, as a resin bond agent used for a file plate, the long FEENORU resin of the 
gelation time is desirable, and especially a resol type is desirable. As an amount of a 
phenol resin binder, 15 - 30% is desirable at capacity %. If more nearly Uttl© than 
lBvol(a)%, although it is satisfactory at the time of kneading extrusion, the mechanical 
strength of the file plate which carried out press forming falls. On the other hand, the 
hardening reaction of a resin progresses by self-generation of heat by friction more than 
at 30vol% at the time of kneading extrusion, the workability of kneading extrusion gets 
worse remarkably, and it is not desirable. Moreover, the mechanical strength of the file 
plate which fabricated reactivity in the trituration article in the state where it held 
substantially had the bending strength (2 or more [ 4kg //mm ]) of sufficient level, when 
using it as a file plate, Although hot press fabrication may be carried out instead of 
kneading extrusion and it may be ground, as compared with kneading extrusion, 
working efficiency is inferior. 



[Example] 

Hereafter, an example explains this invention in detail. 

The component shown in the 1st table was uniformly mixed according to the 
compounding ratio. It has knee DIN GUPIN for thie mixed constituent in a cylinder 
ineide, and the screw was extruded with one ehaft firom the kneading extruder with the 
dice which rotates and moves forward, retreats and has two diameter phi 14mm holes in 
a cylinder point. At the time of kneading extrusion work, **** solidified inside the 
cylinder, the friction material D with much phenol resin (example 2 of comparison) 
could not be breathed out more smoothly than the dice section, and the extrusion was 
not obtained* 

The vertical-mold grinder ground this phil4mm cylindrical extrusion. By the friction 
material A (example 1 of comparison), B (example l), and C (example 2)^ since a 
difference is hardly looked at by particle size distribution, the particle-si^ze-'digtribution 
measurement result of the trituration article of the friction material B is shown in the 
2nd table. Weighing capacity of this trituration article was cut by rubbing and carried 
out, and it supplied to ring-like metal mold (outer-diameter phi55mm, bore phi40min), 
and preformed in planar pressure 200 kg/cm2 room temperature and cycle-time 1 
minute. This preforming object was fed into the metal mold set to the mold temperature 
of 165 degrees C, and press forming was carried out in planar pressure 200 kg/cm2, and 
cycle^time 4 minutes. Then, 200 more degrees C and heat treatment of 5 hours were 
performed, the front face was ground, and the file plate with a thickness of 1.5mm was 
obtained. 
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Moreover, ae friction material E of the conventional example, the facility same after 
adding 200 degrees C and heat treatment of 5 hourfi as the above-mentioned ground the 
sample extruded by combination composition of B, and the file plate was manufactured 
like the example. 

The bending test was performed about friction obtained in the examples 1 and 2, the 
examples 1 and 2 of comparison, and the conventional example which are shown in the 
1st table. The result is shown in the Srd table. 
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The friction material A of the example 1 of comparison which has blended the resin bond 
agent only lOvoKs)^ into mixed **** did not amount to 4kg/mm2 which flexural 
strength makes a target. Moreover, although the preee-jSorming object was able to do the 
fiiction material E of the conventional example which heat-treated before trituration, 
the appearance of a Plastic solid is very **** sensibility, and bending strength also 
became a degree with smallness very much. On the other hand, as for the friction 
material C of the friction material B of an example (20vol(e)% and 30vol(e)%) 1, and an 
example 2, bending strength also exceeded [ the resin bond agent ] desired value very 
uniformly [ the appearance of a press-forming object J, and satisfactory. 



[Effect of the Invention] 

Since it is possible to fabricate a trituration article as it is, without becoming possible to 
cut a preforming process by rubbing from a mainstream weight weighing capacity 
method conventionally, and to carry out with weighing capacity by granulation-izing 
without heat-treatment friction material mixture which forms a file plate in the 
manufacturing method of the file plate of this invention, and adding a thermosetting 
resin binder further later, as explained above, the simplification of a large 
manufacturing process is measured and automation of a facility is possible. 

[Translation done.] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

A view 1 is typical process drawing of the manufacturing method of the file plate of this 
invention, and a view 2 is typical process drawing of the manufecturing method of the 
conventional standard file plate. 

[Translation done.] 



[A view 1] 
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[Translation done.] 
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